A novel ATP-requiring protease from skeletal muscle that hydrolyzes non-ubiquitinated proteins.
Previously, we isolated an ATP-dependent proteolytic pathway in muscle, liver, and reticulocytes that requires ubiquitin and the enzymes which conjugate ubiquitin to proteins. We report here that skeletal muscle contains another soluble alkaline energy-dependent (but ubiquitin-independent) proteolytic activity. The cleavage of non-ubiquitinated protein substrates by the partially purified protease requires ATP hydrolysis since ATP in the absence of Mg2+, nonhydrolyzable ATP analogs, and pyrophosphate all fail to stimulate proteolysis. Proteolytic activity is also stimulated by UTP, CTP, and GTP, although not as effectively as by ATP (Km(ATP) = 0.027 mM). The enzyme is inactivated by the serine protease inhibitors diisopropyl fluorophosphate and 3,4-dichloroisocoumarin, but not by specific inhibitors of aspartic, thiol, or metalloproteases. It is maximally active at pH 8 and has a molecular weight of approximately 600,000. This new activity differs from the 720-kDa multicatalytic proteinase, but resembles the soluble ATP-dependent proteolytic system that we previously isolated from murine erythroleukemia cells.